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THE EFFECT OF VESTIBULAR STIMULATION ON EXPRESSIVE
LANGUAGE OF PRE-SCHOOLERS
WITH DOWN SYNDROME
Tiffany Bergo, M.S.
Western Michigan University, 1992

Effects of vestibular stimulation, when presented prior to language therapy,
on expressive language abilities in pre-school children with Down syndrome were
examined. Two subjects participated; one subject completed the study. Vestibu
lar stimulation was therapist- and child-initiated and provided by various types of
equipment. The subject’s expressive language use (verbal and non-verbal) was
videotaped during fifteen minutes of language therapy across a six-week, elevensession period.
Results of this study indicate that expressive language use increased or
improved across many parameters during the vestibular stimulation phase of the
study. The subject displayed greatest gains in the use of multiple word utterances
and gestures accompanied by vocal utterances and displayed a marked decrease
in the use of unintelligible utterances.
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CHAPTER I

INTRODUCTION
Vestibular stimulation is commonly used as a technique of sensory integra
tive treatment with clients known to have vestibular system dysfunction. Often,
improvements in language abilities are seen in correlation with vestibular stimula
tion. As Ayres (1972b) reported, vestibular stimulation "usually elicits vocaliza
tions" (p. 243). Ayres also states that in children with auditory-language prob
lems, stimulation of the vestibular system may be effectively used for therapeutic
purposes (1972b).
Previous research has found vestibular stimulation improves language abili
ties in persons with various language-limiting conditions. Significant gains across
various parameters of language have been documented in persons with schizo
phrenia, mental retardation, autism, and learning disabilities.

However, little

research exists regarding the efficacy of these techniques when used with the
Down syndrome population.
Purpose of the Study

The purpose of this study was to examine how one aspect of sensorimotor
techniques, specifically vestibular stimulation, may be used as a therapeutic
modality to facilitate language. More specifically, the study focused on how
1
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vestibular stimulation, when presented prior to "traditional" speech/language ther
apy, affected expressive (verbal and non-verbal) language use in pre-school chil
dren with Down syndrome.
Although previous research using vestibular stimulation with Down syn
drome individuals is limited, some authors have found improvements in language
abilities following the use of vestibular stimulation with this population and
recommend its use. However, additional research focusing on the effectiveness
of vestibular stimulation on language development in individuals with Down syn
drome is necessary to document the efficacy of this technique when used with this
population. The present study attempted to demonstrate that vestibular stimula
tion improves expressive language abilities in pre-school children with Down syn
drome.
Furthermore, due to the interdisciplinary nature of this study, it was antici
pated that increased professional contact, as well as documentation of a relation
ship between specific occupational therapy techniques and speech/language ther
apy, would foster improved working relationships and increase interdisciplinary
approaches to the remediation of speech/language delays and/or deficits in the
future. Ultimately, this interdisciplinary and holistic approach will greatly benefit
the consumer of occupational therapy and speech/language therapy services.
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CHAPTER II
REVIEW OF RELATED LITERATURE
A connection exists between the vestibular system and the anatomical parts
of the body concerned with speech and language, most specifically, the auditory
system. The vestibular end organs are anatomically part of and share a continu
ous canal and duct system with the peripheral auditory system. The significance
of this anatomical relationship as it relates to language is elementary: in order
to develop language, a child must first hear it (Miller, 1988; Rosin & Swift, 1989).
Additionally, phylogenetically, the vestibular system is correlated with the auditory
system (Bailey, 1978). Bailey (1978) cited four evolutionary channels document
ing the link between the vestibular and auditory systems: (1) the formation of
cochlear (auditory) nuclei from the vestibular nuclei in the brain stem; (2) the
development of the vestibulocochlear system for the perception of vibration,
which eventually evolved into separate systems, vestibular and cochlear; (3) primi
tive cranial nerves for speech, language, and hearing related to and functioning
with the vestibular nuclei and spinal cord; and, (4) finally, the development of the
cochlea (human’s auditory organ) from the vestibulocochlear system. Given the
anatomic and phylogenetic correlation between the auditory and vestibular sys
tems, it would appear that the two are functionally related and "it would seem
logical that sensory input to one system might affect the other" (Weeks, 1979a,
3
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p. 377).
Several studies have found vestibular system dysfunction to be associated
with language disorders. As a result of his 1976 study of vestibular disorders in
learning disabled children, DeQuiros concluded that "vestibular disorders (and
postural disturbances) can produce learning disabilities associated with ... the
acquisition of language" (p. 44). Decreased postrotary nystagmus is an indicator
of the integrity of the vestibular system (Ayres, 1979), and researchers have
demonstrated its correlation to language disorders (Ayres, 1976; Stilwell, Crowe
& McCallum, 1978). Ayres and Mailloux (1981) observed expressive language
improvements in aphasic children with shortened postrotary nystagmus following
participation in activities involving controlled vestibular stimulation. Additionally,
in their 1978 study of children diagnosed to have communication disorders (defi
cits in articulation, speech/language, language, or hearing), Stilwell et al. docu
mented a depressed postrotary nystagmus in all categories of communication dis
orders when compared to a control group with no communication disorders.
When compared to the speech/language disorders and articulation disorders
groups, the language disorders group had a significantly lower duration of postrotaiy nystagmus. The authors concluded that "language acquisition is related to
dysfunction in sensory integration and, in particular, depressed duration of postro
tary nystagmus" (p. 226).
Additional evidence supporting the association between the vestibular system
and language is provided by the presence of abnormal reflexes found in some
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children with language impairments. Stilwell et al. (1978) described "decreased
postural stability" (p. 226) as a characteristic present in their subjects with speech/
language disabilities. In her 1974 study, Rider found an increased prevalence of
abnormal postural reflexes in dysphasic children. Several studies (Montgomery
& Richter, 1977a; Ottenbacher, 1983; Wolkowicz, Fish & Shaffer, 1977) have
documented improved reflex integration following vestibular stimulation. Chee,
Kruetzenberg, and Clark (1978) administered a program of horizontal and vertical
semicircular canal stimulation to a group of children with cerebral palsy and
found a significant degree of improvement in reflex integration, as well as in fine
motor control and social/emotional behavior, when compared to a control group
of children with cerebral palsy who received no vestibular stimulation.
Although central nervous system dysfunction in the individual with Down
syndrome is caused by neurophysiological anomaly (Cowie, 1970; Kurnit & Neve,
1987) and not sensory integrative dysfunction, sensory integrative theory may help
to explain some behaviors observed in the Down syndrome population.

For

example, sensory processing problems such as hyporesponsiveness to tactile stim
uli and proprioceptive input have been observed in children with Down syndrome
(Pueschel, 1984).

Additionally, children with Down syndrome exhibit many

vestibular-related disorders (Ottenbacher, 1983). In addition to hypotonia already
present in children with Down syndrome, vestibular system dysfunction manifests
its effects in the form of low muscle tone, the presence of primitive postural
reflexes, abnormal protective and equilibrium reactions, and gravitational
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insecurity (Niraan-Reed & Sleight, 1988). Abnormal measures of postrotary
nystagmus, an indicator of vestibular system dysfunction, have been documented
in children with Down syndrome.

Prolonged postrotary nystagmus was

documented in four children with Down syndrome between the ages of six months
and twenty-four months in a study by Kantner, Clark, Allen, and Chase (1976).
However, decreased duration of postrotary nystagmus was observed in thirty-five
children with Down syndrome between the ages of five and nine years by ZeeChen and Hardman (1983). Edwards and Yuen (in press) reported similar
findings of decreased postrotary nystagmus in their subjects with Down syndrome,
between the ages of twelve months and fifty-two months.
In addition to vestibular system dysfunction, delays in sensorimotor develop
ment, along with hypotonia and muscle weakness, also have been documented in
children with Down syndrome (Niman-Reed & Sleight, 1988). This observation
is important to note, because delays in sensorimotor development may contribute
to delays in language development. Several studies have suggested the impor
tance of sensorimotor development as a precursor to language acquisition in chil
dren with Down syndrome (Greenwald & Leonard, 1979; Mahoney & Snow, 1983;
Strominger, Winkler & Cohen, 1984).
Language disabilities are characteristic in children with Down syndrome.
Although they have the ability to communicate their wants, needs, and emotions,
when compared to other aspects of their development, language is severely
delayed. Based on their study of eighteen pre-schoolers with Down syndrome,
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Mahoney, Glover, and Finger (1981) concluded "that Down syndrome children are
more delayed in their rate of language acquisition than might be predicted from
general indices of their intellectual functioning" (p. 25).
Generally, studies indicate that when matched with non-retarded peers of
the same chronological age, children with Down syndrome display significant
delays in the acquisition of language (Cardoso-Martins, Mervis & Mervis, 1985;
Leifer & Lewis, 1984; Mahoney et al., 1981; Pruess, Vadasy & Fewell, 1987;
Smith & vonTetzchner, 1986).

However, when compared to younger non

retarded children of the same mental age and level of cognitive development, the
children with Down syndrome do not appear to be any different in regards to the
sequence of language development (Cardoso-Martins et al., 1985; Leifer & Lewis,
1984).
The language delays observed in children with Down syndrome do not
appear to be due to abnormal development but rather to a lag in development
(Cardoso-Martins et al., 1985; Leifer & Lewis, 1984). As a result of their review
of research on language development in young children with Down syndrome,
Pruess et al. (1987) concluded that the "studies offer evidence that the language
of children with Down syndrome develops in the same manner and sequence as
does the language of non-retarded children" (p. 44).
Miller (1988) supports the proposition of a developmental lag in language
this by stating that language abilities in children with Down syndrome develop at
a rate comparable with intellectual abilities until approximately age three or four
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years. After this age, he adds, language development continues, but not at a rate
consistent with other cognitive abilities.
Other differences in language abilities of children with Down syndrome have
been documented. Chapman, Schwartz, and Bird (1991) reported vocabulary
comprehension to be more advanced than syntax comprehension. Also, when
compared to non-retarded peers of the same sensorimotor stage, children with
Down syndrome relied more heavily on gestures to express communicative intents
(Greenwald & Leonard, 1979).
A number of factors contribute to language disabilities and delays in chil
dren with Down syndrome. Miller (1987,1988) cited four major contributing fac
tors. First, children with Down syndrome tend to experience increased frequency
of otitis media (middle ear infections) in early childhood. This may result in mild
hearing loss, as well as decreased auditory acuity, thus interfering with interpret
ing language. Secondly, in addition to hypotonia, deficits in motor coordination
associated with Down syndrome may interfere with motor movements necessary
for speech, resulting in a decreased oral diadokokinetic rate as well as decreased
intelligibility of speech sounds. Another major contributing factor to language
disabilities is cognitive deficits associated with Down syndrome. Memory deficits
and slower lexical processing may result in language learning problems. Addition
ally, as the child gets older, language and communication skills appear to become
increasingly deficient when compared to other abilities. Finally, there appear to
be decreased expectations for language use and performance from family
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members, resulting in decreased opportunities for communication and "limited
opportunity to acquire new vocabulary and to practice those language skills that
they do have in social situations" (Miller, 1988, p. 122).
After examining the effects of these factors on language development, Rosin
and Swift (1989) concluded that children with Down syndrome experience a
slower rate of language acquisition following the onset of language learning and
may also experience a leveling off of language acquisition after simple sentence
forms are mastered.
These barriers to language learning need to be addressed early in life to
promote language acquisition in young children with Down syndrome. Also, a
program using sensorimotor techniques such as vestibular stimulation may be
beneficial. Niman-Reed and Sleight (1988) advocated the use of vestibular stimu
lation including a variety of movements with Down syndrome children to modify
both hyper- and hypo-responsiveness to vestibular stimuli. They recommended
implementing a program in infancy, but added that older children "usually
respond favorably" (p. 99).
Kantner et al. (1976) presented four children with Down syndrome between
the ages of six and twenty-four months with repetitive specific vestibular stimula
tion during one hour sessions for ten days and found that their motor skills
increased when compared to their pre-test skills. Edwards and Yuen (1990)
implemented an occupational therapy home program with a young child with
Down syndrome to facilitate reflex integration, motor abilities, pre-linguistic skills
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and cognitive development. Using vestibular stimulation, along with tactile stimu
lation and neurodevelopmental treatment techniques, they found the program to
decrease the delay in development of the Down syndrome child along the param
eters addressed. Raver (1980) found that when intense vestibular stimulation was
presented as an antecedent event to language tasks, the receptive language of pre
schoolers with Down syndrome improved. The author reported that "all subjects
acquired the language skills more quickly when stimulated for 90 seconds prior
to training" (p. 83).
Many studies document the positive effects of vestibular stimulation on lan
guage deficits in developmentally delayed children. Kantner, Kantner, and Clark
(1982) found increases in the language abilities (general communication, verbal
language, and auditory language as measured by the Porch Index of Communica
tive Ability in Children! of mentally retarded children following a six-week pro
gram of passive, controlled semicircular canal stimulation. However, their find
ings did not support the hypothesis that vestibular stimulation would produce a
significant increase in overall language abilities as compared to language therapy
alone.

Magrun, Ottenbacher, McCue, and Keefe (1981) reported significant

increases in spontaneous verbalizations following self-initiated, active, vestibular
stimulation, as well as a decrease in verbalizations following the removal of the
stimulation in five pre-school developmentally delayed children and five mentally
impaired children. They also reported more pronounced effects in the youngest
children with more severe language delays, a group less responsive to traditional
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methods of language stimulation.
Tew (1984) studied the effects of sensory integration therapy, emphasizing
goal-directed vestibular stimulation on the language development of fifteen devel
opmentally delayed pre-schoolers. The results indicated that this type of treat
ment, when used in conjunction with language therapy, had a significant effect on
language gains. Morrison and Pothier (1972) found that a group of nine mentally
retarded children who participated in a prescribed sensorimotor training program
incorporating vestibular stimulation had a significant increase in language skills,
as measured by the Language subtest of the Denver Developmental Screening
Test, when compared to a matched control group who participated in only gross
motor activities.
In a later study, Morrison and Pothier (1978) found no significant differ
ences among groups of perceptual-motor training, perceptual-motor training with
vestibular stimulation, or a control group on language measures. They did, how
ever, find a significant difference between pre- and post-test scores on expressive
vocabulary.
Additional research has documented the use of vestibular stimulation to
improve verbalizations in individuals with a variety of language-limiting conditions.
Ray, King, and Grandin (1988) found the percentage of verbalizations in a nineyear old boy with autistim significantly increased during the time the child was
involved in active vestibular stimulation, as compared to pre- and post-stimulation
periods. Additionally, a single case study of a child with autistim found a large
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difference between the number of vocalizations made during vestibular stimula
tion and those made during pre- and post-intervention phases (Maddox, 1990).
This study also found the number of vocalizations made during self-initiated ses
sions of vestibular stimulation to be marginally higher than during therapist-initi
ated sessions.
In 1977, Wolkowicz et al. implemented a four-month program incorporating
the use of vestibular stimulation with four children with autistim and found an
increase in spontaneous verbalizations.

Ayres and Hesket (1972) also docu

mented an increase in auditoiy-language (receptive language) abilities of a sevenyear-old girl with autism following a course of sensory integrative therapy.
The positive effects of vestibular stimulation on language has also been
documented in individuals with schizophrenia. King (1974), hypothesizing that
vestibular system dysfunction may be an etiological factor in adult, chronic, non
paranoid schizophrenics, employed a program utilizing vestibular stimulation to
increase verbalizations. In 1978, Bailey worked with non-paranoid schizophrenics
and found the quality of their language (number of words used, speed of
responses, and relevance of responses) improved, but found no significant differ
ence in the quantity of words spoken or the rate. An increase in the spontaneous
use of language also was documented.
While studying pre-school children with aphasia, DePauw (1978) imple
mented a seven-month, twenty-minute daily sensorimotor program designed to
provide vestibular stimulation along with tactile and proprioceptive stimulation.
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In the group that received the experimental treatment program, spontaneous lan
guage use increased during and after the program. In addition, significant gains
in motor abilities were displayed. In 1981, Ayres and Mailloux studied the effects
of controlled vestibular stimulation with four aphasic children and found in all
four subjects the level of language comprehension (as measured by the Test for
Auditory Comprehension of Language) increased when treatment started.
Kawar (1973) studied the effects of sensory integration therapy including
vestibular stimulation on the listening abilities of a group of eighteen children
with learning disabilities. Results demonstrated that, for those receiving interven
tion, right ear scores on tests of dichotic listening abilities improved. According
to the author, this indicated improved lateral specialization for language function
(but not necessarily improved expressive language).
Clark, Miller, Thomas, Kucherway and Azen (1978), in their study of
twenty-seven profoundly retarded institutionalized adults, found increases in vocal
izations following sensory integration therapy using vestibular stimulation.
In summary, the aforementioned studies reported vestibular stimulation to
have a generally positive impact, either improving or increasing expressive and/or
receptive language use, in these various populations and potentially languagelimiting conditions.
Vestibular stimulation can be presented in a variety of ways and positions.
Additionally, different methods of administration will stimulate different receptors
within the vestibular system. For example, linear acceleration will stimulate the

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.

gravitational receptors in the utricle and saccule, while rotary movement will stim
ulate the rotational receptors in the semi-circular canals. Ayres (1972b) states
that passive vestibular stimulation is most effectively administered by swinging or
spinning a child in a hammock net. This type of movement will activate the
rotary receptors. To stimulate the gravitational receptors, Ayres (1979) recom
mends the use of a scooter board and ramp. Other activities such as swinging on
a bolster or platform swing and bouncing on a trampoline are linear movements
that would activate the gravitational receptors. For treatment purposes, a variety
of equipment providing opportunities for different types of vestibular stimulation
should be available to the child with sensory integrative dysfunction (Ayres,
1972b, 1979; Koomar & Bundy, 1991).
Research indicates that precautions must be taken when providing vestibular
stimulation to a child. First and foremost, the therapist needs to gain the trust
of the child by ensuring him that the equipment used is safe and he/she will be
safe on it (Koomar & Bundy, 1991). Additionally, the therapist should monitor
the child’s behavior for signs of an aversive reaction such as sweating, pallor, diz
ziness, nausea, vomiting, and avoidance of movement (Ayres, 1979; Koomar &
Bundy, 1991). Vestibular stimulation such as spinning may also reduce breathing
and blood pressure (Ayres, 1979).
An additional consideration when using vestibular stimulation is the concern
that vestibular stimulation may induce seizures in seizure-prone children (Ayres,
1972b, 1979; Kantner, Clark, Atkinson & Paulson, 1982; Kantner, Kantner and
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Clark, 1982). Initially, Ayres (1972b, 1979) expressed concern that use of vestibu
lar stimulation may be contraindicated in the seizure-prone individual, but later
acknowledged that, while this should be a concern for practicing therapists, she
had never witnessed that type of reaction in any children with whom she had
worked (cited in Maddox, 1990).
Other researchers have found the claim of contraindication in the seizureprone individual to be unsubstantiated as well (Kantner, Clark et al., 1982;
Kinnealy, 1973). In their 1982 study, Kantner, Clark et al., after studying abnor
mal brain-wave patterns, found that semicircular canal stimulation did not accen
tuate EEG recordings in seizure-prone children. In fact, the authors observed a
significant decrease in abnormal activity in six of ten subjects. They claimed that,
according to their findings and other literature, a vestibular stimulation-induced
seizure is an "extremely rare event" (p. 20). The authors continued by proposing
that it could be possible for an inexperienced observer to mistake spinal level
reflexes (evoked by spinning) for a seizure. Also, they attribute causal factors for
seizures resulting from vestibular stimulation to fatigue, excitement, hyperventila
tion, or the result of a stroboscopic visual effect manifested by spinning in a
lighted room. Therefore, the authors feel the concern for vestibular stimulationinduced seizures "has been based on hearsay and unconfirmed clinical impressions
of practicing therapists" (Kantner, Clark et al., 1982, p. 16).
In further support of vestibular stimulation, Kinnealy (1973), in her study
of aversive and non-aversive responses to sensory stimulation in mentally retarded
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children, found vestibular stimulation to be generally a positive stimulus, even in
those children who showed aversive reactions to other sensory stimuli, such as
olfactory and gustatory stimulation.
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CHAPTER III

HYPOTHESIS
Based on the above investigations, the present study was designed to explore
how one aspect of sensorimotor therapy, specifically vestibular stimulation, may
be used to facilitate language use and/or development in pre-school children with
Down syndrome. It was hypothesized that vestibular stimulation, when presented
immediately prior to language therapy, would increase expressive language, both
verbal and non-verbal, in the subjects.
Specifically, "expressive language" for this study was defined in terms of
"communicative attempts." For evaluative purposes, a communicative attempt was
considered to be any successful or unsuccessful attempt, spoken, gestured, or
combination of both, used to convey a meaningful message to another person.
Five categories of communicative attempts were employed to analyze
changes in the subjects’ language. Due to the subjective nature and difficulty
involved in evaluation, facial expressions, although generally considered a valid
form of communication, were not analyzed in this study. Single word utterances
were defined as any single spoken word that was intelligible and carried meaning.
Multiple word utterances carried the same definition for two or more intelligible
words used in combination. Unintelligible utterances were identified as any spo
ken utterance, single or multiple word, which was unintelligible to the evaluator.
17
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Gestures accompanied by vocal utterances, were defined as any physical gesture
which was paired with a vocal utterance (intelligible or unintelligible) to convey
meaning such as a want, need, or feeling. The final category, gestures, was
defined as a physical movement, not paired with a vocal utterance, used to convey
meaning such as a want, need, or feeling (e.g., pointing, shaking head to indicate
"yesVno," signifying "mine").
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CHAPTER IV
DESIGN AND METHODOLOGY
Subjects
Two subjects were selected for this study: one male, thirty months, and one
female, twenty-six months. Both had a primary medical diagnosis of Down syn
drome, Trisomy 21. Prior to the study, both subjects were identified as having
speech/language delays or disabilities, as evidenced by below age appropriate
scores on the Peabody Picture Vocabulary Test-Revised (PPVT-R) and the
Sequenced Inventory for Communication Development (SICD). The pre-study
diagnostic language assessments were administered by faculty-supervised master’s
degree students in the Speech/Language Pathology program at the Charles
VanRiper Language, Speech, and Hearing Clinic at Western Michigan University,
Kalamazoo, Michigan. The subjects had no history of hearing impairments and
were administered formal audiological evaluations prior to the initiation of the
study by master’s degree students in the Audiology program at Western Michigan
University. The evaluations indicated hearing was within normal limits for both
subjects. Additionally, neither subject had a history of seizure disorders.
Subject A was a thirty-month-old generally healthy male with a history of
slight ear infections, the most recent occurring three months prior to this study.
19
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He did not experience any ear infections throughout the course of the study. As
is common in the Down syndrome population, Subject A also had a history of
cardiac problems. Specifically, he had a septal defect and valve cleft, with restora
tive heart surgery scheduled when he reached the age of three years.
Subject B was a twenty-six-month-old generally healthy female, with no his
tory of ear infections. Subject B also had cardiac problems which were repaired
at the age of six months. The mother had reported no significant health problems
since that time. However, during the study, Subject B became ill, developing oti
tis media in both ears, and was unable to complete the study.
As a condition of the study, both subjects received "traditional" speech/
language therapy twice weekly for fifty minutes at the Charles VanRiper Lan
guage, Speech, and Hearing Clinic at Western Michigan University, during the
Winter semester of 1992. Therapy was given by faculty-supervised student clini
cians in the master’s degree program in Speech/Language Pathology at Western
Michigan University.
Prior to the study, each subject was assessed for vestibular system integrity
by the primary researcher. A checklist of vestibular-related characteristics includ
ing integration of the asymmetrical tonic neck reflex (ATNR) in supine, symmetri
cal tonic neck reflex (STNR) in prone on the tester’s lap, neck righting, and equi
librium reactions in supine and while seated was used to informally assess the ves
tibular system. In both subjects, STNR was present, as was ATNR upon passive
rotation of the head to both the right and left. When tested for presence of the
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neck righting reflex, non-segmental rolling was observed in both subjects. Addi
tionally, both subjects displayed positive, but extremely delayed reactions when
equilibrium was tested in both supine and seated positions.
In addition to the observations noted above, postrotary nystagmus, an indi
cator of vestibular system integrity, was also assessed. Because normative data do
not exist for this population, a modified test of postrotary nystagmus adapted
from Edwards and Yuen (in press) was used in this study. The authors modified
Ayres’ (1975) Southern California Postrotarv Nystagmus Test for appropriate use
with the subjects in their study of children with Down syndrome ages twelve
months to fifty-two months. The authors found the mean duration of postrotary
nystagmus in their subjects to be significantly lower than older Down syndrome
populations, such as those tested in a study done by Zee-Chen and Hardman
(1983). Edwards and Yuen (in press) found the mean duration of postrotary nys
tagmus when subjects were rotated to the right to be 2.52 seconds; 2.60 when
rotated to the left. Similarly, in the present study, both subjects displayed a com
parable shortened duration of postrotary nystagmus.

Subject A displayed a

postrotatry nystagmus of 3.05 seconds following rotation to the right and 2.78
seconds following rotation to the left. Subject B also displayed a shortened
postrotary nystagmus: 2.38 seconds when rotated to the right; 2.56 seconds when
rotated to the left. The shortened duration of postrotary nystagmus, along with
the presence of the above vestibular-related characteristics beyond ageappropriate expectations indicated problems with vestibular system integrity in
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these two subjects.

Apparatus
Equipment used in this study included an infant/toddler swing attached to
a swivel hook suspended from the ceiling, a scooter board, a small trampoline, a
mat, a Sit ’N Spin toy, a rocking tilt board, a rocking see-saw, a stopwatch, and
a hand-held video recorder.
Procedure

The experimental design employed in this study was a single subject, alter
nating treatment (ABA) design. A total of eleven experimental sessions (two per
week) were conducted over a six-week period.
Throughout the duration of the six-week study, Subject A received "tradi
tional" speech/language therapy twice weekly at the Charles VanRiper Language,
Speech, and Hearing Clinic at Western Michigan University. Language therapy
was provided by a faculty-supervised master’s degree student clinician in Speech/
Language Pathology, who was unaware of the conditions and purpose of the study
and was instructed not to alter treatment goals or therapy sessions in an attempt
to conform to the study. A brief description of treatment goals and activities used
during speech/language therapy can be found in Appendix A.
For each of the eleven experimental sessions, data of the subject’s expressive
language use were gathered and analyzed using language sampling techniques
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(adapted from Porter, 1987) taken from videotaped samples during fifteen min
utes of speech/language therapy. During the first two-week period (four sessions),
baseline data of the number of five of types of communicative attempts were
gathered. During the next two-week period (four sessions), the vestibular stimula
tion phase of the study, ten minutes of vestibular stimulation was presented to the
subject fifteen minutes prior to language therapy. During the final two-week per
iod (three sessions), the post-intervention phase, the subject returned to receiving
language therapy alone.
According to sensory integration theory as promoted by Ayres (1979), the
child with sensory integrative dysfunction (including vestibular system dysfunction)
will actively seek out the stimulation he/she desires and needs. Ayres (1979)
states that "therapy is most effective when the child directs his own actions while
the therapist unobtrusively directs the environment. Integration most often occurs
when the child wants the stimulus and initiates an activity to get those sensations"
(p. 140). She goes on to suggest that the therapist "let the child serve as his own
stimulus source in choosing which piece of equipment he will use to activate his
vestibular receptors" (p. 142).
Adhering to this philosophy of sensory integrative theory, vestibular stimula
tion for a portion of this study was child-directed and therapist guided by placing
the subject in a "vestibular stimulation-rich" environment where he had the oppor
tunity to engage in a variety of different movement activities and was encouraged
to participate in those found to be the most stimulating. However, prior to this
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condition, the primary researcher in this study administered controlled, rotary and
linear stimulation to provide consistent vestibular stimulation for the subject
across treatment sessions.
Vestibular stimulation for the first five minutes of the ten minute period was
administered by the primary researcher in this study. The subject was placed in
a suspended swing and rotated slowly in a clockwise direction for a period of one
minute. The researcher rotated the child continuously at a rate of one revolution
per three seconds throughout the one minute period. Following this one minute
period, the subject was stopped and given a twenty second rest period during
which no rotation occurred. The procedure was repeated with rotation occurring
in a counter-clockwise direction. Again, the subject was given a twenty second
rest period with no rotation. Finally, to provide linear stimulation, the researcher
rocked the child in the swing in a back-and-forth direction for a period of one
minute.
For the next five minutes, the subject was placed in a "vestibular stimulationrich" environment to encourage subject-initiated vestibular stimulation. For this
study, various activities were chosen to provide different types of vestibular stimu
lation. The subject was given the opportunity to swing again in the suspended
swing, bounce on a trampoline, rock on a tilt board or see-saw, spin on a Sit ’N
Spin toy, and/or ride on a scooter board, depending on the subject’s preference.
The primary researcher guided the subject to appropriate activities to stimulate
the vestibular system and, for safety purposes, served as a spotter and monitored
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the subject’s reactions for signs of aversive reactions to the vestibular stimuli.
Data Analysis

Videotaped recordings of the subject during language therapy were used for
analysis of expressive language. A fifteen minute sample of the subject was video
taped every session beginning five minutes following the initiation of language
therapy.

A paid master’s degree student in Speech/Language Pathology at

Western Michigan University who was unaware of the conditions, phases, or
hypothesis of the study, evaluated, through language sampling techniques adapted
from Porter (1987), the subject’s expressive language for frequency of use of sin
gle words, multiple word combinations, unintelligible vocal utterances, gestures
accompanied by vocal utterances, and gestures/non-verbals (not accompanied by
vocal utterances). Marked variability in the subject’s responses was observed
throughout the study, which complicated computation of statistical correlational
analysis to determine significance level. Therefore, statistical procedures were not
employed in the data analysis for this study. Frequency of use of these various
categories of communicative attempts analyzed during the intervention and post
intervention phases of the study was graphed (Ottenbacher, 1986) to compare to
baseline data taken during the pre-intervention phase to determine if vestibular
stimulation increases expressive language when presented prior to language ther
apy. In addition, mean percentage improvement was calculated for total com
municative attempts as well as for each phase and category analyzed.
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CHAPTER V
RESULTS

Plotted graphs of the subject’s performance indicated a large difference
between expressive language during pre- and post-intervention (language therapy
alone) phases and during the intervention (vestibular stimulation before language
therapy) phase.

The subject displayed improvement in total communicative

attempts when intervention data (M =89.25) were compared to the pre
intervention period (M=69.75) of language therapy alone (see Figure 1). Figure
1 represents a compilation of all categories of communicative attempts analyzed:
single word utterances, multiple word utterances, unintelligible vocal utterances,
gestures accompanied by vocal utterances, and gestures not accompanied by vocal
utterances. Of all communicative attempts analyzed, 93.8% were spontaneous
(gesture and/or vocal utterance initiated solely by the subject in an attempt to
communicate, without extraneous prompting or elicitation by the student clini
cian).
Of the five categories of communicative attempts analyzed, improvements
in two categories, gestures accompanied by vocal utterances and unintelligible
vocal utterances, were the most noteworthy. During the intervention phase of the
study, the subject used gestures accompanied by vocal utterances more frequently
(M=33.0) than during the pre-intervention phase (M = 14.25) (see Figure 2).
26
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Figure 1. Total Communicative Attempts (Single and Multiple Word U tter
ances, Unintelligible Vocal Utterances, Gestures Accompanied by
Vocal Utterances, and Gestures Not Accompanied by Vocal U tter
ances) During a Fifteen Minute Sample.

Conversely, the subject’s use of unintelligible utterances decreased during the
intervention phase (M=14.0) as compared to the pre-intervention phase
(M = 18.25) (see Figure 3).
Additionally, the subject displayed differences between pre-intervention and
intervention phases in the means of the remaining categories of communicative
attempts analyzed. The mean number of single word utterances declined slightly
during the intervention phase (M=17.5) as compared to the pre-intervention
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Figure 2. Total Gestures Accompanied by Vocal Utterances (Intelligible or
Unintelligible) During a Fifteen Minute Sample.

phase (M=20.5) (see Figure 4). In contrast, the opposite occurred for spoken
multiple word utterances, with the mean number of occurrences during the inter
vention phase (M=18.0) dramatically increasing as compared to that during pre
intervention (M=4.5) (see Figure 5). Finally, the mean number of gestures (not
paired with a vocal utterance) used by the subject decreased during the interven
tion phase (M=6.75) as compared to the pre-intervention phase (M= 12.25) (see
Figure 6).
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Figure 3. Total Unintelligible Vocal Utterances (Single and Multiple Word)
During a Fifteen Minute Sample.

Figure 7 presents mean percent improvement from pre-intervention to inter
vention phases for total communicative attempts as well as for all categories of
communicative attempts analyzed. The following formula was used to obtain
mean percentages: intervention mean score minus pre-intervention mean score
divided by pre-intervention mean score (adapted from Kantner, Kantner, and
Clark, 1982).

Overall, the subject improved the total use of communicative

attempts during the intervention phase by 28%. However, the greatest mean
improvement occurred in multiple word utterances and gestures accompanied by
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Figure 4. Total Intelligible Single Word Utterances During a Fifteen Minute
Sample.

vocal utterances, where the subject displayed a 300% and 132% improvement,
respectively.
Figure 7 also depicts the percent mean improvement for unintelligible utter
ances as -23%, indicating the subject decreased the use of unintelligible utterances
by 23% during the intervention phase. Additionally, the subject also decreased
use of single word utterances by 14.6% and gestures not accompanied by vocal
utterances by 45%.
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Figure 5. Total Intelligible Multiple Word Utterances During a Fifteen Minute
Sample.
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CHAPTER VI
DISCUSSION
Statistical procedures were not employed: therefore, support or rejection
of the hypothesis examined is not possible.

However, the results appear to

support the hypothesis that vestibular stimulation, when presented prior to
language therapy, may increase expressive language use in a pre-school child with
Down syndrome.
Although the results of this single-subject study cannot be generalized to the
pre-school Down syndrome population, the data from this study indicate that this
subject displayed an increase in overall expressive language use following vestibu
lar stimulation, as evidenced by the 28% increase in total communicative attempts
(including all categories analyzed). Future clinical studies are needed with larger
populations of Down syndrome children and more controlled therapeutic variables
before the effects of vestibular stimulation on language may be clearly under
stood. Similar studies could employ the use of a group study to document generalizable results.
The subject’s improvement in the five categories of communicative attempts
during the intervention (vestibular stimulation) phase merits further discussion.
The subject displayed a dramatic increase in use of gestures accompanied by vocal
utterances with each session during the intervention phase (see Figure 2). The
34
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mean use increased 132% from the pre-intervention (baseline) phase compared
to the intervention phase. In contrast, the subject’s use of gestures alone (not
accompanied by vocal utterances) decreased during the same phase by 45%. This
may indicate an inverse correlation between the use of gestures alone and ges
tures used with speech. Further study is necessary to determine if the use of ges
tures alone decreases while the use of gestures accompanied by speech increases.
Also noteworthy is the apparent decline in use of unintelligible utterances
by the subject during the vestibular stimulation phase of the study. Because unin
telligibility interferes with the communication process, a decrease in use would
indicate improvement in terms of communicative ability. Although unintelligible
single and multiple word utterances were not measured separately, further study
may reveal that differences exist between these utterances following vestibular
stimulation.
There were differences between intelligible single and multiple word utter
ances when mean scores of pre-intervention and intervention phases were com
pared. Multiple word utterances markedly increased by 300% during the vestibu
lar stimulation phase of the study, but use of single word utterances decreased by
15% during the same phase. While this indicates an improvement in expressive
language abilities (multiple word utterances are more advanced developmentally
than single word utterances), further study is needed to document a possible cor
relation between the decline in single word utterances and the subsequent
increase in multiple word utterances following vestibular stimulation.
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Another trend in the data which merits discussion is the possible retention
or learned carry-over effect observed during the post-intervention phase, not only
in the total use of communicative attempts (see Figure 1), but also in the majority
of the categories of communicative attempts analyzed: gestures accompanied by
vocal utterances, unintelligible utterances, multiple word utterances, and gestures
not accompanied by vocal utterances (see Figures 2, 3, 5, and 6, respectively).
The retention effect was expected following an intervention period incorporating
vestibular stimulation. As a sensory integration treatment modality, vestibular
stimulation serves to facilitate organization of sensory information for future use
with behavioral responses (Ayres, 1979). If retention did not occur, vestibular
stimulation would produce only temporary effects.
In this study, the retention effect during the post-intervention phase was
observed not only in increased mean scores, such as those observed for total com
munication attempts, gestures accompanied by vocal utterances, and multiple
word utterances, but also in decreased mean scores (following a trend of
decreased intervention phase mean scores) for unintelligible utterances and ges
tures not accompanied by vocal utterances. Further study using longer phases
(more sessions) and adding an additional treatment phase may provide further
support for the retention effect observed in this study. Additionally, the full
impact of a retention effect in this study may have been dampened by the unusu
ally low responses across all areas of communication attempts observed during
Session 10 of the post-intervention phase.
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Several factors may have contributed to the variability in results in this
study. One factor, therapeutic interaction style of the student clinician, may have
contributed to the low response rate during Session 10. Throughout the study,
the student clinician maintained a very positive and nurturing relationship with
the subject during language therapy, was very supportive and provided much posi
tive reinforcement and feedback to the client. This high level of comfort and
familiarity with the student clinician may have accounted for the subject’s gener
ally high response rate. However, immediately prior to the beginning of language
therapy on the day of Session 10, the student clinician’s faculty supervisor
instructed her to simplify her speech, and recommended use of two- and threeword directions and comments to provide age-appropriate modelling for the sub
ject and increased opportunity for the subject to respond.

The interaction

between the subject and student clinician was decreased during that session. The
number of total communicative attempts by the subject was much lower when
compared to the two other sessions in the post-intervention phase (see Figure 1).
This sharp decline was also noted in single word utterances and multiple word
utterances (see Figures 4 and 5, respectively). The sharp decline did not exist for
the other areas of communicative attempts, however, generally low responses were
indicated.
This trend in low responses for that particular session indicates a possible
relationship between the therapist’s style of interaction and the subject’s
responses. It suggests that the variable of interaction style can affect the number
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and type of communication attempts elicited. Although specific correlational con
clusions cannot be made on the basis of this study, further research into this con
founding variable is warranted. In future studies, factors such as sentence struc
ture level (e.g., one word, two word), question level (e.g., yes/no questions, whquestions), and direction level (e.g., one-step, two-step) used by the therapist
should be measured and controlled based on the subject’s developmental level.
A study using a larger number of subjects could investigate how therapeutic inter
action style may affect subjects differently.
Another confounding factor related to therapeutic interaction style is treat
ment goals. A therapist may modify interaction style according to treatment goals
and desired behavioral responses from the subject. For example, treatment goals
emphasizing facilitation of expressive language abilities may significantly differ
from goals emphasizing facilitation of receptive language abilities and each may
require different interaction styles. In this study, the student clinician was focus
ing on expressive language treatment goals, which may have accounted for the
high rate of spontaneous communicative attempts made by the subject. The stu
dent clinician also allowed more of a "child-directed"/"play therapy" approach to
language therapy sessions than may be traditionally utilized. This may have con
tributed to the high subject response rate. Considering this was the subject’s first
enrollment period for speech/language therapy, one would expect to see improve
ments in language, not only due to the intervention, but also to the increased
stimulation and the one:one contact with a student clinician.

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.

Although the pre-school years are the prime period for early intervention
in many areas including speech/language, motor skills, and cognitive skills, among
others, this age also poses a confounding variable to research studies: maturational factors. The pre-school years are the critical period for language develop
ment, with increases in receptive and expressive language abilities emerging
rapidly. Results in this study may have been confounded by maturational factors.
The subject’s expressive language abilities may have developed without experienc
ing the vestibular stimulation or receiving speech/language therapy. However, the
improvement over such a short time period may not have been observed.
The short duration of this study was a limitation. Future studies should
employ extended intervention periods to document the effects of vestibular stimu
lation on expressive language over time. It is also recommended that an addi
tional intervention period (ABAB design) be employed in future studies to exa
mine the retention/learned carry-over effect observed in the present study.
The effects of vestibular stimulation over four non-consecutive sessions of
intervention were documented in this study. Modification to this design to incor
porate more frequent and consistent periods (e.g., daily) of vestibular stimulation
is recommended. Modification of the administration of vestibular stimulation
should also be considered. Although this study attempted to adhere to sensory
integration theory principles as much as possible by encouraging child-directed
vestibular stimulation (Ayres, 1979), often the activities designed to provide ves
tibular stimulation chosen by the subject required motoric ability not yet
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developed by the subject.

The subject would become disinterested and not

engage in the activities. This resulted in an inconsistent pattern of vestibular
stimulation across treatment sessions. Developmentally appropriate activities and
more therapist-directed vestibular stimulation to allow for consistency across treat
ment sessions and improved research control should be used in future studies.
Another confounding factor in this study, the subjective nature of language
sampling analysis, merits discussion. Although pertinent information regarding
use of language components is obtained through language sampling, this method
of analysis also has limitations. Barrie-Blackley, Musselwhite, and Rogister (cited
in Porter, 1987) state in their handbook that reliability is the greatest concern in
language sampling. The reliability of the language sampling procedures used in
this study was not established. Although only one rater was employed for the
present study, rater-reliability could have been evaluated by using a randomly
selected videotaped playback of one of the subject’s language samples. After
analyzing the language sample, the primary researcher could have compared the
results to those of the primary evaluator in the study to calculate reliability corre
lations. Reliability of the rater’s judgement should be addressed and analyzed in
future studies of this nature.
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CHAPTER VII

SUMMARY

Results of this study indicate an increase in the expressive language abilities
a pre-school child with Down syndrome when vestibular stimulation was presented
immediately prior to language therapy. Although this study had several limita
tions: small sample size, short duration, and lack of established reliability mea
surements, among others, pertinent information regarding the use of vestibular
stimulation in conjunction with language therapy was obtained.
In conclusion, results of this study suggest that vestibular stimulation, when
presented prior to speech/language therapy, may play a supportive role in facili
tating language ability or acquisition in young children with Down syndrome.
This finding supports future interdisciplinary approaches to remediation of
language deficits.

41
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Appendix A
Description of Speech/Language Therapy
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Description of Speech/Language Therapy
Speech/language therapy for this study was provided by faculty-supervised
master’s degree students in Speech/Language Pathology at the Western Michigan
University Charles VanRiper Language, Speech, and Hearing Clinic during the
Winter semester of 1992. Therapy was provided twice weekly for a period of fifty
minutes.
Treatment goals for the subject who completed the study focused on facili
tating expressive language, particularly vocalizations. The student clinician used
minimal verbal prompting with this subject and encouraged the subject to use
vocalizations through utilizing a structured yet flexible "play therapy" format. The
student clinician chose activities (books, games, toys, music) appropriate and
appealing to the subject and allowed him to direct therapy, while continuously
encouraging vocalizations and spontaneous use of expressive language (verbal and
non-verbal).
The subject and student clinician enjoyed a very positive and friendly rela
tionship. The student clinician was very supportive and provided positive rein
forcement and feedback for the subject’s communicative attempts.
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